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磨钨粉在 1900 ℃烧结骨架制备的钨铜复合材料的电导率 低、硬度 高。 
(3) 采用预混铜粉烧结钨铜骨架渗铜法制备了钨铜复合材料。研究结果表
明，各温度下骨架致密度随钨粉粒径增大而呈现不规则的变化；低温烧结骨架时，
较大粒径钨粉 (5μm、7μm、10μm) 的骨架组织形貌对渗铜组织的影响较小；5μm 





























硕士学位论文                                                               摘要 
II 
Abstract 
Since W-Cu composites have combined the characteristics of copper and 
tungsten, they have good high-temperature strength, high electrical and thermal 
conductivity, good electric erosion resistance, high hardness, low coefficient of 
thermal expansion and so on. Besides, the physical and mechanical properties of 
W-Cu composites are adjustable by varying the proportion of copper and tungsten of 
the composites. With the combination of the advantages of copper and tungsten, 
W-Cu composites have a wide application in the fields such as aerospace, electron 
industry, machinery, especially the areas of advanced technology. In this thesis, W-Cu 
composites were produced through copper infiltration, and factors which influenced 
W-skeleton sintering and infiltration were also studied. Meanwhile, the morphology, 
mechanical property, electrical and thermal conductivity were analyzed. The main 
achievements are summarized as follow: 
(1) W-Cu composites were produced by sintering W-skeleton with the addition of 
blue tungsten oxide (BTO) and then infiltrated by copper. The results show that, the 
porosity of W-skeleton is adjustable by varying the amount of BTO, and BTO is a 
potential addition to increase the porosity of the W-skeleton which will also increase 
the Cu content of W-Cu composites. Besides, the distribution of Cu is far more 
homogeneous with the decreasing particle size of BTO. Furthermore, the reduction 
process of BTO is beneficial to the formation of an open pore structure, which enables 
the fully reduction of the W-skeleton and thus increases the relative density of the 
infiltrated W-Cu composites. The relative density is higher than 99% for W-25Cu 
composites with the addition of BTO and the corresponding theoretical thermal 
conductivity is 231 W/ (m⋅K). 
(2) W-Cu composites were produced by sintering W-skeleton at high temperature 
and then infiltrated by copper. The results show that, with the consistent molding 
pressure, porosity of W-skeleton is adjustable by varying the particle of W powders 
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Besides, the particle size of W powder has a significant impact on the density and 
homogeneity of W-skeleton. The skeleton sintered at 1900 ℃ with jet milling W 
powder has the lowest electrical conductivity but highest hardness after infiltration. 
(3) W-Cu composites were produced by sintering W-skeleton with the addition 
of copper powder and then infiltrated by copper. The results show that, the relative 
density of W-skeleton changes irregularly with the increasing particle size of W 
powder. Besides, the morphology of skeleton sintered at low temperature with large 
particle size of W powder has little impact on the morphology of infiltrated W-Cu 
composites. The skeleton sintered at 1200 ℃ with 5μm W powder and 3 wt.% of Cu 
powder has more homogeneous distribution of Cu after infiltration. 
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